Introduction
Over the last twenty years, scholars have made great strides toward identifying facilitating conditions for the emergence and robustness of successful collective action for local common-pool resource (CPR) governance (Agrawal, 2002) . This quest has important implications for our understanding of processes of local and global change, such as the sustainability of vital ecosystem services on which humans depend for their livelihoods (Ostrom, 2005; Persha et al., 2011; Rockströ m et al., 2009) . In moving forward, CPR scholars have pointed toward two areas in need of knowledge development. The first calls for a better understanding of how determinants of emergence and robustness of successful collective action combine with each other in particular contexts (Agrawal, 2002) . Ostrom (2009 ), Rudel (2008 , and Young (2002b) , among others, have argued that scholars and practitioners need to think less about specific necessary conditions and more about combinations of necessary and sufficient conditions in a diagnostic fashion. The second area of investigation seeks to understand how multi-level institutional arrangements (i.e., multi-level linkages) affect processes of local institutional change, such as emergence or robustness (Adger et al., 2005; Berkes, 2002; McGinnis and Ostrom, 2008; Young, 2002a) . This paper addresses both of these knowledge gaps by empirically examining how multi-level linkages can facilitate local processes of institutional change using a technique known as fuzzy-set qualitative comparative analysis (fsQCA) (Ragin, 2000) . fsQCA allows the investigator to examine many combinations of multi-level linkages as potential conditions of necessity and sufficiency. I illustrate the approach through a longitudinal comparative study of the emergence and endurance of local autonomy for biodiversity conservation among local protected areas in the Central American country of Costa Rica.
Costa Rica is an ideal setting to study multi-level governance in the context of biodiversity conservation because of its demonstrated creativity in developing innovative relationships between local, national, and international institutions for biodiversity conservation purposes for more than twenty years (Boza et al., 1995; Evans, 1999; Gó mez and Savage, 1983; Steinberg, 2001) . For ten years, the central government promoted the decentralization Understanding the relationship between multi-level institutional linkages and conditions influencing the likelihood of successful collective action has practical and theoretical relevance to sustainable local resource governance. This paper studies the relationship between multi-level linkages and local autonomy, a facilitating condition found to increase the likelihood of local successful collective action. A technique known as fuzzy-set qualitative comparative analysis (fsQCA) was applied to a longitudinal comparative data set. In the context of the decentralization of a protected area system in Costa Rica , it traced the emergence and endurance of autonomy among local institutions for biodiversity conservation. The technique illustrates which set of multi-level linkages combined in different ways, and at different points in time, to reach the same outcome (local autonomy). The findings show that a unique set of combinations of multi-level linkages led to the emergence of local autonomy among institutions for biodiversity conservation governance. In contrast, a more diverse set was associated with the endurance of local autonomy over time, suggesting that institutional diversity may play a more prominent role in the maintenance of institutional robustness than in processes of institutional emergence.
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of their protected area management system. In the subsequent ten years, the central government engaged in a recentralization effort. This policy change permitted an assessment over time of how multi-level institutional arrangements affected local institutions' efforts to develop and sustain their local autonomy, a factor often associated with successful resource self-governance. This paper starts by reviewing insights from CPR theory leading to calls for developing diagnostic assessments, then provides key definitions describing measures used in the analysis and exploring the potential value of fsQCA as a diagnostic analytical tool. The findings provide an account of the types of multi-level interactions in Costa Rica that led to the emergence and endurance of local autonomy across time. Finally, the discussion focuses on how does a configurational analysis contribute to a better understanding of processes of institutional change and, what multi-level interactions influenced biodiversity conservation efforts in Costa Rica.
1.1. Theoretical background 1.1.1. Institutional change as processes of emergence and robustness
In the context of CPR theory, institutions are defined as shared understandings among actors about enforced prescriptions concerning what actions (or outcomes) are required, prohibited, or permitted (Commons, 1924; Ostrom, 1980) . Institutional emergence involves the adoption or formalization of rule structures that only existed previously as norms or rules-in-use (Ostrom, 2000) or the adaptation or shift from an existing institution to a different or new institution (Ostrom, 1999) . In institutionally robust or longenduring settings, resource users usually have institutional arrangements in place enabling them to constantly fiddle and modify rule structures over time to adapt to changing conditions (Anderies et al., 2004; Janssen et al., 2007; Shepsle, 1989; Wilson, 2006) . Institutional robustness does not imply that resource users will create optimal rules that remain unchanged over time (Ostrom, 1999) .
Because these two broadly encompassing processes of institutional change affect the governance sustainability of common-pool resources, there has been significant interest in identifying conditions that can increase the likelihood of emergence and long-term robustness of institutions (Axelrod, 1984; Baland and Platteau, 1996; Berkes, 1989; McCay and Acheson, 1987; Olson, 1965; Ostrom, 1990; Wade, 1994) . Ostrom (1990 Ostrom ( , 2000 argued that a number of characteristics of the common-pool resource and of its appropriators are associated with an increased likelihood of the emergence of self-organization. Characteristics of the CPR included: feasible improvement, presence of indicators, predictability, and spatial extent, while characteristics of the appropriators included: salience, common understanding, low discount rate, trust and reciprocity, autonomy, and prior organizational experience and local leadership (see Schlager, 2004 for definitions). Alternatively, Ostrom (1990) proposed a different set of conditions (known as Ostrom's eight design principles) that could influence the likelihood that self-governing arrangements would be long-lasting: (1) clearly defined boundaries or exclusion rights, (2) congruence between appropriation and provision rules and local conditions, (3) most individuals affected by the operational rules can participate in modifying rules affecting them, (4) presence of monitoring arrangements where monitors are accountable to the appropriators or are the appropriators, (5) graduated sanctions applied to rule-breakers depending on the seriousness and context of the offense, (6) availability of rapid and low-cost conflictresolution mechanisms, (7) the rights of appropriators to devise their own institutions without being challenged by external governmental authorities, and (8) appropriation, provision, monitoring, enforcement, conflict resolution, and governance activities are organized in multiple layers of nested enterprises.
Other scholars have identified different and somewhat overlapping sets of facilitating conditions (Agrawal, 2002; Pagdee et al., 2006; Cox et al., 2010; Gutierrez et al., 2010) . Despite increased interest in the facilitating conditions for institutional emergence and robustness, there is still significant confusion about which facilitating conditions are necessary or sufficient, and in which particular contexts (Agrawal, 2002) . Notwithstanding explicit warnings that policy solutions found in particular contexts do not constitute panaceas (Ostrom, 2007) , conditions for the emergence and robustness of self-governance are often interpreted as necessary conditions or ''blueprints'' (i.e., they all need to be present or absent for the outcome to occur). As a way to move away from this ''checklist approach,' ' Young et al. (2008a) and Agrawal (2002) proposed focusing instead on how different factors combine with each other in particular contexts. Young (2002b) argued that an institutional diagnostic should be capable of treating each environmental problem as a unique case without losing some generalizability. The idea of a diagnostic approach has been embedded and developed further into a multi-tiered framework for the study of social-ecological systems (Ostrom, 2009 ). The social-ecological system (SES) framework can highlight the role that multi-level linkages play in generating CPR dilemmas, and the processes of collective action that can address those dilemmas (Heikkila et al., 2011) .
Advancing understanding of the role that multi-level linkages play in the management of local CPRs requires better understanding of how such linkages interact with facilitating conditions (e.g., Ostrom's design principles) influencing the likelihood of collective action for institutional emergence and robustness. This is the goal of this paper. Further, I suggest that to adequately do the above, we also need to move away from the interpretation of facilitating conditions as conditions that must be present or absent for the outcome to occur -and toward the study of configurations of conditions. While the call for the study of configurational institutional analysis is not new (Cox, 2011; Heikkila et al., 2011; Rudd et al., 2003; Rudel, 2005; Schlager, 2002) , the approach illustrated here relies on fsQCA -a tool designed to study configurational relationships.
Local autonomy
This paper examines how multi-level linkages affect local autonomy. Local autonomy is the key outcome of interest and particularly useful for our purposes because it is one of the conditions that is both mentioned as important for the emergence of self-organization as well as for it to be long-lasting (Hayes and Persha, 2010; Ostrom, 2005; Schlager, 2002) . As a condition that can increase the likelihood of the emergence of self-organization, autonomy is defined as appropriators' ability ''to determine access and harvesting rules without external authorities countermanding them'' (Ostrom, 2000, p. 40) . As a condition for the robustness of institutions, autonomy is defined as ''the rights of appropriators to devise their own institutions [without being] challenged by external governmental authorities'' (Ostrom, 1990, p. 90) . The close relationship between both definitions makes it feasible to use autonomy as a dependent variable to study how multi-level linkages affect emergence and robustness (i.e., endurance herein) of local institutional autonomy. However, in itself, autonomy is not an indicator or measure of emergence or robustness of institutions.
In arguing how autonomy affects individual incentives to engage in the design and endurance of institutions, Ostrom (1990) pointed at how local appropriators' autonomy affected the costs of transformation to change their own rules; that is, the amount of resources devoted to the process of considering a rule change (Buchanan and Tullock, 1962) . ''The transformation costs of setting up a strictly private association of appropriators to discuss common problems are considerably less than the transformation costs of creating a local public jurisdiction that can impose taxes on all citizens living in its boundaries'' (Ostrom, 1990, p. 199) . If the latter is embedded in a highly centralized regime, where local-level CPR users have no autonomy to change their operational rules, the up-front transformation costs are likely to be even higher. Appropriators would need to afford the costs of meeting and negotiating with the higher authority in order to convince them to change the rules in such a manner beneficial to them. Transformation costs are likely to be less if local-level actors have some degree of autonomy from the central government. Autonomy allows them to engage in collective-choice processes to determine the rules under which they will govern their CPR. Whether they will actually engage in collective action or not, still depends on the interaction of a larger set of factors that ultimately will determine whether CPR users' expected benefits surpass the overall transaction costs of engaging in rule making.
As in the case of Costa Rica, local authorities gained autonomy when, after an intense negotiation process, the central government transferred duties, responsibilities, and decision-making power to local units of biodiversity conservation governance (Allen, 2001; Basurto, 2013) . Although, as it has been documented elsewhere, central bureaucratic structures often face incentives to resist those changes, and often the result is an incomplete and selective transfer of power, authority, and autonomy (Ribot et al., 2006) . More often, autonomy is not formally extended to change operational rules but it is determined de facto, by, for instance, the location and the effectiveness of the political regime in which the CPR users are embedded. Local CPR users more remotely located from higher-level authorities (physically and psychologically) can enjoy more autonomy than those in closer proximity. Distance is determined by the ''number of officials the political regime employs, the effectiveness of the administrative and political apparatus of the political regime, and the extent of the communication and transportation facilities involved,'' among other factors (Ostrom, 1990, p. 201 ).
Multi-level linkages
The above theorizing suggests that -whether autonomy is initially formally granted, or de facto obtained -the resultant level of autonomy that each local governance unit can achieve will be influenced by the quality and quantity of linkages they can develop. Unfortunately, the literature on multi-level linkages does not provide any further guidance on this point. While CPR scholars have been pursuing research on multi-level linkages, it has been through three interrelated but typically separate streams: as polycentric institutions (Ostrom, 2000; Ostrom et al., 1961) , as comanagement (Berkes et al., 1991; Pinkerton, 1992) , and as institutional interplay (Berkes, 2002; Cash et al., 2006; Gunderson and Holling, 2002; McKean, 1996; Young, 1996; Young et al., 2008b) . Past studies that have touched on the relationship between multi-level linkages and autonomy have focused on the importance of external, independent non-governmental organizations to help mediate demands on local forest governance systems (Hayes and Persha, 2010) , the influence of stakeholders' participation on their autonomy for self-determination (Trench, 2008) , and protected area effectiveness (Chowdhury and Koike, 2010) . Other scholars have cautioned about the negative consequences that different institutional arrangements at multiple jurisdictional levels can have for effective development aid (Gibson et al., 2005 ). Yet others have found instances where the support by international donor agencies led to successful protected area buffer zone management (Nagendra et al., 2004) . These examples restate the relevant, but mixed, performance that certain kinds of multi-level linkages might have for developing local autonomy. They also resonate with Gibson et al.'s (2000) call for the need to better understand what types of institutional arrangements at different scales might be more important than others in specific settings.
In the Costa Rican context of this paper, a ''linkage'' is defined as ''a formal rule, strategy, or regularized action that establishes interdependencies among two distinct actors around different tasks'' (Heikkila et al., 2011) . Based on this definition, the two main tasks on which I focused to identify the linkages for this study consisted of finding interdependencies that could (1) increase local institution's bargaining position to wrestle autonomy from the central government and/or (2) increase local institutions' access to financial or political resources to maintain or increase the autonomy wrestled from the central government. Fig. 1 lists linkages at each political jurisdictional level (i.e., local, national, and international), derived from interviews with key informants during preliminary fieldwork in Costa Rica. Fig. 1 serves as a conceptual model of the relationship between linkages and autonomy for the decentralization period.
At the local level, linkages are between local protected areas and local inhabitants through direct employment, local spending, and developing co-management arrangements to increase political support for the local protected area institutions. These linkages are thought to create a constituency more likely to find incentives to bargain against the central government's attempt to take away local protected area's financial, administrative, or operational autonomy (these measures of local autonomy are defined and operationalized in Section 2.1). Linkages at the national level are between local protected areas and the central government through membership of employees in the Civil Service, or active participation in national-level policymaking on protected area issues. These linkages are thought to create interdependencies by which local protected area institutions can shape their bargaining power with the central government on a diversity of issues, including autonomy. For instance, the more employees of the local protected area unit belong to the Civil Service, the less control the local protected area institution has on its personnel. Finally, international linkages between local protected areas and the international community are thought capable of providing financial and political support to local protected area institutions in the form of funding through development aid organizations, conservation, or researchoriented partnerships. For instance, funding support can increase or maintain autonomy of local protected area institutions at times when the central government may attempt to take away local autonomy by reducing funding allocations. International organizations can also exert political pressure against central governments' efforts to control local protected area institution's agenda for biodiversity conservation by threatening to take away or conditioning other types of ongoing or future support of interest to the central government. Below, I provide more context on the decentralization and recentralization efforts by the Costa Rican central government, and elaborate on measures developed for the multi-level linkages mentioned above and autonomy. 
Decentralization and recentralization of biodiversity conservation in Costa Rica
In 1986, Costa Rica faced mounting national and international pressure to share the benefits of protected areas with the local population and slow down the rapid rates of deforestation outside national parks. In response, the central government engaged in a decentralization project.
The first ten years of the decentralization process involved negotiation of informal arrangements between the central government and individual protected areas, but in 1996, the Costa Rican Congress finally formalized the decentralization effort through the creation of the National Conservation Area System (herein SINAC, its acronym in Spanish). SINAC merged three different agencies (the Forest Service, the National Park Service, and the Wildlife Service), together governing almost 25% of Costa Rican territory (SINAC-MINAE, 2002), under a decentralized structure organized in eleven regionally based administrative units, labeled as ''conservation areas'' (Fig. 2) .
Under SINAC, each conservation area is formally in charge of governing all of the different protected areas (i.e., forest reserves, national parks, and wildlife refuges) and private property surrounding protected areas within their jurisdiction through a regional director and staff. The focus of this paper is only on the analysis of the conservation areas' role in the management of protected areas.
I will refer to the time from 1986 to 1998 as the ''decentralization period'' because it opened the possibility for each conservation area to exercise a different degree of local autonomy from the central government through the design of its local activities, governance, and funding structure. By 1998, conservation areas showed varying levels of local autonomy and development of local agendas for biodiversity conservation-related activities. As we will see, the Area de Conservació n Guanacaste (ACG, see Fig. 2 ) enjoyed much more local autonomy than the rest of the conservation areas, most likely because the ACG had played a central role in facilitating the decentralization process (Allen, 2001; Basurto and Jimenez, 2013) . In 1998, however, the central government focused on bringing financial equity and a ''similar level of development'' to all of the different conservation areas, effectively prompting the Office of the Comptroller General to take an unprecedented, strong oversight role. This period is labeled as the ''recentralization period' ' (1998-2006) . Despite this new environment of recentralization, conservation areas continued to display varying levels of local autonomy. In the following sections, I explore what types and combinations of cross-level linkages enabled the emergence and endurance of local autonomy, both before and after recentralization efforts.
Research strategy

Operationalization of local autonomy and multi-level linkages in the Costa Rican context
Understanding how the ACG and other conservation areas were able to gain and sustain their local autonomy from the central government required systematic comparisons of conservation area programs operating within each conservation area. In this context, programs are defined as local units of collective action within each conservation area. They constitute the main unit of analysis due to their variation in levels of local autonomy within and among conservation areas, including the ACG. The following inclusion criteria were used: programs had to show a clear mandate to support biodiversity conservation goals, have more than two members on staff, and could make collective-choice and/or operational decisions regarding management and implementation of biodiversity conservation-related activities and resources. Omitted were programs whose main tasks focused on forestry management and other wildlife and land-use regulations unrelated to protected areas. Examples of programs included in the sample are a ''Biological Education Program'' that conducts biological or environmental education activities with the local population, and a ''Protection Program'' that focuses on the prevention of hunting and poaching.
I operationalized Ostrom's (1990) definition of local autonomy as the ability of each local conservation area program to exercise self-governance over decision making and implementation without being immediately or constantly overruled by the central government, usually through the Ministry of the Environment. Measures of local autonomy were identified through five informal interviews with senior personnel who had extensive experience in the decentralization/recentralization process in Costa Rica. Key informants included one senior staff at the Ministry of the Environment, and four upper-level staff members at two conservation areas. The assessment of local autonomy resulted in a composite measure encompassing several financial, administrative, and operational measures described in Table 1 .
Multi-level linkages were operationalized as ''a formal rule, strategy, or regularized action that establishes interdependencies among two distinct actors around different tasks'' (Heikkila et al., 2011) that local programs had developed at each jurisdictional level (i.e., local, national, and international). The criteria used to identify them as a ''linkage'' is presented in Appendix B. Measures for each linkage at each level, as well as for the outcome of interest (local autonomy), are found in Table 1 . To clarify, this study provides an account of the different configurations of linkages within each jurisdictional level (i.e., within local, national, international), not about the different configurations of linkages across jurisdictional levels (i.e., across local, national, international). The latter is entirely feasible but is outside of the scope of this paper.
The selection criteria for the measures presented in Table 1 resulted from participatory observation within each of the study conservation areas and requests to informants to identify key interactions at local, national, and international levels that might have affected the emergence of local program autonomy within conservation areas. This process was conducted during two intense summers (2002) (2003) in Costa Rica. These interviews helped to establish that none of the multi-level linkages identified in Table 1 were present in the sampled conservation areas during the ''centralization period,'' during which no program had local autonomy.
The comparative analysis among conservation area programs was conducted within three time periods: the period before local autonomy (''the centralized period,'' before 1986), the period when the emergence of local autonomy was supported by the central government (''the decentralization period, '' 1986-1998) , and the period when local self-governance was no longer supported (''the recentralization period, '' 1998-2006) .
Case selection and data collection
Of the eleven conservation areas into which Costa Rica's National Conservation Area System is organized (Fig. 2) , I analyzed sixteen programs found in four areas: the Guanacaste Conservation Area (ACG) (n = 8), the Osa Conservation Area (ACOSA) (n = 3), the Tortugero Conservation Area (ACTO) (n = 2), and the ArenalTempisque Conservation Area (ACAT) (n = 3). The choice of conservation areas was determined by their relevance for biodiversity conservation purposes based on the opinions of experienced policymakers, the feasibility of access to reliable information, and the perceived variation of local autonomy from the central government that their programs had reached (Allen, 2001; Janzen, 2002; Sanchez-Azofeifa et al., 2005) . The sixteen programs in the sample represent 46% of the total number of programs existing in all eleven conservation areas in Costa Rica. Fourteen additional programs had been identified but nine had no direct connection to biodiversity conservation activities and five existed only on paper or had minimal operational activities. The large number of ACG programs included in the study, compared to Financial autonomy: a. Capacity to make decisions on budgetary matters over a given time period and access to information on the status of their budget. b. Capacity to make decisions regarding the possibility of pursuing alternative sources of income (i.e., fund-raising). 2.
Administrative autonomy: a. Ability to make decisions about internal organization of administrative tasks. b. Hire and fire personnel. 3.
Operational autonomy: a. Ability to make decisions regarding implementation of day-to-day activities. The five separate measures were individually assessed through scores that ranged from: always = 1.0, mostly = 0.8, more often than not = 0.6, less often than not = 0.4, rarely = 0.2, never = 0.0. Sub-measures (a and b) were averaged for each measure, and the three main measures were averaged to obtain a single ''local autonomy'' score. the other conservation areas, constitutes a proportional measure of the number of programs directly relevant to biodiversity conservation goals. Data collection took place mostly through in-person semistructured and structured interviews with key informants during field visits for a total of sixteen months between 2002 and 2006. Informants included conservation area personnel (i.e., program personnel such as park guards, program coordinators, and directors), members of the central government (previous and current directors of the protected area system and senior-level officials at SINAC, senior advisors to the Minister of the Environment and the Minister of the Environment himself), and directors or knowledgeable individuals who worked for local, national, and internationally based NGOs that formally and informally interacted with conservation area programs. I also relied on archival records: ACG (1991), Arguedas (2002) , Arguedas and Rodríguez (2003) , Bermudez (1990) , Durá n and Sá nchez (1989), García (1996) , García and Ortiz (1991) , Matamoros (2002) , Mena and Artavia (2004) , SINAC-MINAE (2003 , and Ugalde (1989) .
Once interviews were summarized or transcribed, the selected measures were coded using continuous, semi-continuous, or dichotomous values as appropriate (see Table 1 ). In general,
interviews started with open-ended questions and were proceeded by narrowing the scope to the specific measure of interest. Followup questions or interviews were often necessary for those measures using a modified Likert scale and to verify the data. Special care was given to ensure that similar values on the Likert scale from different respondents could be compared. This process of data reduction is necessary to allow systematic and rigorous comparison of intermediate numbers of cases using fsQCA as described in the following section.
Analytical approach: fuzzy-set qualitative comparative analysis (fsQCA)
The intermediate sample size for this study is fourteen cases during the decentralization period and sixteen cases during recentralization due to the creation of two new programs at ACG and ACAT. The sample size and interest in exploring combinations of necessary and sufficient conditions that might lead to self-governance, make fsQCA the best analytical tool available (Ragin, 1987 (Ragin, , 2000 . In contrast to statistical approachesfor which systematic comparison of intermediate sample sizes is a significant challenge -fsQCA uses Bolean algebra to treat cases as configurations of particular conditions and outcomes. Thus, the basis of the explanation is not correlation but set theory (Ragin, 2000) . fsQCA is a configurational analytical tool, providing the researcher with a way of contrasting different empirically observed configurations of conditions and outcomes and all of the logically possible configurations of conditions. As a configurational method, it allows the representation of equifinality, which is when a given outcome may result from several different combinations of conditions (Goertz, 2006; Poteete et al., 2010; Ragin, 1987; Rudel, 2005) . As such, fsQCA provides the researcher with a list of all of the different configurations of conditions (e.g., multi-level linkages) that are associated with the outcome of interest (e.g., high local autonomy). Associations between conditions and the outcome may or may not establish causal relationships. This is not a property of fsQCA but of the theory or empirical observations underpinning the study. In the context of this study, interviews show that no multi-level linkages were present during the centralization period before 1986. It is only until multi-level linkages are developed during the decentralization period (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) that autonomy eventually appears among conservation area programs, suggesting the direction of the relationship (Basurto, 2013) . Establishing causal direction for the recentralization period (1998-2006) that followed is not straightforward, however. While there is no reason to think that the previous direction of the relationship had changed, it is also likely that a feedback loop between autonomy and multi-level linkages influenced conservation programs' ability to maintain their autonomy over time.
Finally, by conducting pair-based comparisons, fsQCA establishes conditions of necessity and sufficiency. According to Ragin (2008a) , a condition is both necessary and sufficient if it is the only cause that produces an outcome and it is singular (i.e., not a combination of conditions). A condition is sufficient but not necessary if it is capable of producing the outcome but is not the only condition with this capability. A condition is necessary but not sufficient if it is capable of producing an outcome in combination with other conditions and appears in all such combinations. Finally, a condition is neither necessary nor sufficient if it appears only in a subset of the combinations of conditions that produce an outcome. For a more detailed explanation of this approach, see Ragin (2000 Ragin ( , 2008b , Rihoux and Ragin (2009) and Schneider and Wagemann (2010) , or visit www.compasss.org.
Appendix A presents a detailed account of how the fsQCA analysis was implemented. Comparisons were conducted separately for each different type of multi-level linkage for each time period (i.e., decentralization and recentralization).
Findings
Descriptive trends for the emergence and endurance of local autonomy
The trends depicted in Fig. 3 show that no conservation area program had autonomy during the early-centralized period, establishing the direction of the relationship between multi-level linkages and autonomy. Local autonomy emerged during the decentralization period, showing varying gains for most conservation area programs, with conspicuous differences between the autonomy that emerged among ACG programs and the rest. These differences might be accounted for by ACG's access and involvement in the design of the decentralization process through informal negotiations with the central government. Interviewees stated that the ACG served as a pilot area for the centralization process during this period. During the recentralization period, some ACG programs lost some autonomy, but the rest of the programs demonstrated institutional robustness by maintaining or even slightly increasing their autonomy over time. This is consistent with interviews suggesting that the recentralization process was focused on bringing financial equity across all conservation areas and the ACG was the main target of the recentralization effort. The ACG was perceived as having ''too much'' local financial autonomy, being quite successful at fundraising (Allen, 2001 ). As a result, the Office of the Comptroller General took an unprecedented, strong oversight role on ACG's accounting procedures. This led to the removal of ACG's locally appointed director and the imposition of a new director from the central government (Basurto, 2013) . Table 2 illustrates that no conservation area showed any type of multi-level linkages during the centralized period. In addition, not all types of linkages (i.e., local, national, and international) had the same effect on each conservation area's ability to gain local autonomy. For instance, within the ACG, highly autonomous programs were associated with the presence of local-and nationallevel linkages during the decentralization period, but not with multi-level linkages at the international level. During this time, the ACG developed a co-management governance regime consisting of seven members drawn in an open process from about nineteen different local, regional, and national institutions, including regional universities, banks, central government's agencies in the region, regional commerce chambers, and local municipal governments). One of the board's main tasks was the hiring of ACG's local director (Basurto, 2013) . The ACG also negotiated with the central government administrative autonomy by returning to the central government those civil service positions belonging to personnel working at each of their programs, making it easier to hire and fire personnel (Basurto, 2013) . Conservation programs hired inhabitants of surrounding communities, and local businesses were targeted for capital expenditures and regular purchases. These initiatives enjoyed broad support from senior members of the central government and the political and academic elite who, along with ACG staff, view the decentralization project a necessary condition for successful biodiversity conservation in Costa Rica (Basurto, 2013) . Interviewees consistently expressed that the purpose of developing local and national linkages rested on the idea that local and national stakeholders needed to view local conservation programs as having a positive impact on their everyday lives.
In contrast, during the recentralization period, strong international linkages providing funding and international recognition led to high levels of autonomy. ACG's recognition by UNESCO as a World Heritage Site provided international recognition that could discourage further attempts by the central government to take away funding and administrative autonomy from conservation area programs. In contrast, ACTOs linkages with numerous large international conservation organizations did not allow them to develop their own technical capacity and thus their programs became dependent on these organizations to operate.
I used fsQCA to disaggregate the data and uncover particular combinations of institutional arrangements at each level (local, national, and international) that were associated with individual conservation area program's ability to achieve local autonomy. Since no program showed any autonomy in the centralized period, the emergence of local autonomy was evaluated in the following time period (decentralization) and its endurance was evaluated during the period of recentralization. For ease of presentation, the technical details of the fsQCA results are presented in Appendix A.
The influence of multi-level linkages on the emergence of local autonomy during the decentralization period (1986-1998)
Half of the programs (n = 7) in the sample were found to be autonomous most of the time, while the other half were found to be autonomous only on rare instances during the decentralization period (Table 3 ). All of the highly autonomous programs were part of the ACG (see Table A4 in Appendix A). Using fsQCA, the following combinations of multi-level linkages led to the emergence of local autonomy among biodiversity conservation programs: (1) At the local level, high local spending, employment, and co-management arrangements were necessary and sufficient conditions for programs to yield high local autonomy. (2) At the national level, it was necessary for programs to have low membership to the civil service. (3) At the international level, conservation areas that developed high international recognition and funding but few partnerships with conservation organizations and few academicoriented partnerships saw the emergence of high local autonomy in their programs.
Multi-level linkages influencing the endurance of local autonomy in the recentralization period (after 1998-2006)
For the recentralization period, the combination of multi-level linkages that led to high local autonomy was different from the previous time period: (1) at the local level, programs did so through two different combinations of multi-level linkages: either by displaying high local spending and employment, or through having the presence of co-management arrangements. (2) At the national level, programs that displayed high local autonomy did so by having low membership to the civil service or through having high influence in policymaking. (3) At the international level, programs displayed two combinations: either a program had high international recognition and funding and few partnerships with academic organizations, or it had high international recognition and funding and few partnerships with conservation organizations. Table 4 shows the combinations of multi-level conditions displayed by programs with high and low local autonomy.
Comparing combinations of multi-level linkages between time periods
A direct comparison of multi-level linkages in different time periods indicates that different configurations were important for the emergence of local autonomy versus those important for maintaining its endurance. At the local level, the emergence of the combination of local spending, employment, and local comanagement arrangements was necessary to yield high local autonomy. To maintain their local autonomy, it was sufficient for programs to display high local spending and employment or have the presence of local co-management arrangements (Table 5) .
At the national level, having few staff belonging to the civil service was by itself a necessary and sufficient condition for the emergence of local autonomy. In the following time period, however, this condition changed from being necessary and sufficient to only sufficient, because programs that developed high influence in policymaking were also able to reach high local autonomy. Programs also diversified their international-level linkages in relation to the first period. For the decentralization period, having few partnerships with academic and conservation organizations were necessary conditions to develop high local autonomy. Later on, these factors disaggregated into different combinations. Some programs yielded high local autonomy by having few partnerships with academic organizations while Table 3 Comparison of combinations of multi-level linkages with conservation area programs showing high and low local autonomy a during the decentralization period (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) . Levels (1986 Levels ( -1998 High local autonomy (n = 7) Low local autonomy (n = 7) Local High local spending, employment, and presence of co-management arrangements.
Low local spending, employment, and no co-management arrangements.
National Low membership to civil service. High membership to civil service and low perceived influence in policymaking.
International
High international recognition and funding and few partnerships with academic and conservation organizations.
High international recognition and funding, and many partnerships with academic and conservation organizations.
a ''High'' and ''low'' verbal labels are used for ease of presentation. Refer to Tables A1, A3, A5 and A6 for raw disaggregated data, truth tables, and tests of consistency, sufficiency, and necessity. [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . Levels (1998 Levels ( -2006 High level of local autonomy (n = 8) Low level of local autonomy (n = 8)
Local
High local spending and employment or presence of co-management arrangements.
Low local spending and local employment. Or, low local spending despite the presence of local co-management arrangements. National Low membership to civil service or high perceived influence in policymaking. High membership to civil service.
International
High international recognition and funding and few partnerships with academic organizations or conservation organizations.
Low international recognition and funding, and few partnerships with academic and conservation organizations. Or, high international funding, many partnerships with academic and conservation organizations.
a ''High'' and ''low'' verbal labels are used for ease of presentation. Refer to Tables A2, A4, A5 and A6 to find the raw disaggregated data, truth tables, and tests of consistency, sufficiency, and necessity.
partnerships with conservation organizations became an irrelevant factor. Other programs needed to have few partnerships with conservation organizations, while partnerships with academic ones became irrelevant in the context of maintaining local autonomy.
Discussion
Several discussion points emerge from the comparative analysis. First, the same set of multi-level linkages produced different combinations of interactions for the two different processes of institutional change examined in Costa Rica. Only one path (i.e., a combination of multi-level interactions) led to the emergence of institutional change between 1986 and 1998 ( Table 5 ). All of the different linkages within this path constituted necessary and sufficient conditions for autonomy to emerge. The same type and number of combinations was no longer necessary nor sufficient in the following time period or recentralization to maintain local autonomy's endurance. Maintaining the endurance of local autonomy conservation area programs was achieved through two different paths (or combinations of multi-level interactions). These results suggest that institutional diversity might be more important for processes of institutional robustness than for processes of institutional emergence.
Decision-making authority, power, and property rights transferred from the Costa Rican central government to local governance units were the result of informal negotiations between central and local stakeholders. In these settings, it can be expected that the resulting ''pathway'' or combination of conditions leading to decentralization will be quite narrow or unique. It remains to be seen if the same applies to decentralization processes that are formalized in the law before being implemented.
An increased number of combinations or pathways might develop in situations where local institutions have strong incentives to seek out new linkages in order to retain power and authority, such as within a recentralization environment. In such an environment, increasing multi-level interactions might be a way to compensate for the foregone support previously provided by the central government, in the form of funding, administrative, or political support. Another possibility is that more institutional diversity appeared later in time, simply because local actors had more time to learn and/or design different institutional arrangements among and across levels according to what might best fit their own situational constraints, opportunities, and goals.
Second, analyzing how different configurations of institutional arrangements at different levels may reach similar or different outcomes enables better understanding of the types of institutional arrangements that may complement or conflict with each other, a theoretical issue previously raised by Berkes (2002) and Heikkila et al. (2011) . In Costa Rica, high local spending and local employment were necessary but not sufficient; the presence of comanagement was also necessary for the emergence of local autonomy (Table 5 ). These findings suggest that short-and longterm economic benefits to local inhabitants are not sufficient to lead to the emergence of autonomy of local protected area governance. Power-sharing through decision-making processes is also necessary for local involvement to have positive effects for the autonomy of local protected area governance. Interestingly, once institutional emergence had taken place, some programs could maintain their local autonomy through the presence of comanagement arrangements alone. That is, high local spending and local employment were sufficient (i.e., still important for some programs) but no longer necessary to all programs in maintaining local autonomy over time. Issues of path dependence may be at play here. In localities where local conservation programs might have built local constituencies over a long period of time, the benefits provided to locals might not need to be expressed in terms of high local employment or local purchases. Maintaining support for the autonomy of such local conservation programs from the central government might be enough through involvement in decision-making processes.
Another example: during the decentralization phase, having low membership by employees to the civil service was necessary for the emergence of local autonomy. Later on, however, programs developed an alternative path or interaction at the national level with which to maintain their local autonomy. Programs were also able to maintain high local autonomy through influencing central government's policies (Table 5) . But no programs with high membership of employees in the civil service developed high local autonomy (Tables 3 and 4 ). These findings suggest that in the Costa Rican biodiversity conservation context, there are factors within the civil service precluding personnel within conservation areas to perceive clear benefits from pursuing forms of local autonomy for the benefit of their biodiversity conservation mission. As described in depth elsewhere (Basurto, 2013) , ACG programs avoided this situation by developing alternative institutional arrangements for employing its personnel outside the civil service. They succeeded because employees could be given credible assurances that their job security, retirement package, and benefits would be essentially the same as employees with civil service protection. These assurances came from developing linkages with the international community, in the form of high recognition and funding, and from local stakeholders, in the form of trust that employees had on their governance structure, based on co-management agreements with locals who have high reputations within the local community (Allen, 2001; Basurto, 2013) .
From a theoretical stance, the above examples also illustrate one way we can keep track of different multi-level linkages as conditions of necessity or sufficiency for a particular outcome, and how sufficiency and necessity relationships are not static but may change over time. This is relevant for scholars' ability to develop a better theoretical basis to explain how causal linkages among factors that influence successful collective action influence each other in particular contexts of interest.
Finally, the analysis of the Costa Rican setting suggests that apart from the ACG, the twenty-year-long reform process of the conservation area system has had a limited impact on facilitating local autonomy to conservation areas -at least as it relates to biodiversity conservation-related activities. Only the ACG took significant advantage of the decentralization process allowed by the central government, particularly to involve locals in the governance of the conservation area (Basurto, 2013) . Similarly, the recentralization effort by the central government was not generalized toward all conservation areas or programs within conservation areas. It mainly affected only particular programs within the ACG, but their losses of autonomy were not severe (see Table 2 ). The nuanced description of the historic and political events that shaped these processes in Costa Rica is provided in Basurto (2013) and Basurto and Jimenez (2013) , and is beyond the scope of this paper.
Conclusion
This paper sought to advance CPR theory by furthering our understanding of how processes of institutional change can be mediated by multi-level institutional arrangements. The findings are consistent with the empirical work of other scholars, like Rudel (2005) , who suggests that configurational analyses could be useful to formalize the study of how similar factors might combine and affect resource management outcomes in different ways, depending on the particulars of the local context. As CPR scholars move to better incorporate the role of multilevel interactions into the study of local institutions, they need to avoid the tendency to search for ''the'' necessary conditions for successful local collective action, and instead look for configurations of necessary and sufficient conditions in particular contexts. This study highlighted the combinatorial and complex nature of multi-level linkages associated with processes of institutional change. The procedure described here suggests that the study of combinations of conditions can be manageable and insightful. For instance, in the context of biodiversity conservation in Costa Rica, we learned that the same set of multi-level linkages associated with the emergence of local autonomy combined differently than when they were associated with maintaining its endurance ( Table 5) . It was also possible to differentiate between combinations of multi-level linkages by their relative importance and/or learn how particular configurations of institutional arrangements at different levels between actors or organizations can complement or conflict with each other.
Finally, as scholars further characterize CPRs as socialecological systems, and further develop a multi-tiered hierarchical framework, comparisons of cases with explicit multi-level linkages will become more apparent. As deeper tiers of the framework are developed and become more specialized , the search for commonalities among cases in specialized tiers might require analytical techniques that can deal with the kinds of issues discussed above. Scholars developing such a framework will also need to address the challenge of comparing intermediate sample sizes. The system studied here dealt with a similar challenge. Using conservation area programs as the unit of analysis, this study sampled 46% (n = 16) of the total number of programs active for biodiversity conservation in Costa Rica. Even if the total universe of programs had been surveyed n 40, the comparative challenge for a statistical approach would have remained. At the same time, there is the need to continue to better develop how fsQCA can be used effectively with qualitative-based data (Basurto and Speer, 2012) , particularly since increasing the comparability of case study research will better inform the development of a robust framework for the analysis of sustainable social-ecological systems.
Appendix A. Description of the fsQCA procedure Standard QCA software (Ragin, 2008a) aided the analysis of necessity and sufficiency of multi-level conditions that affected the emergence of local autonomy (AUTON). The analysis was conducted for each type of level (i.e., local, national, international) . At the local level, the analysis was performed for local communal involvement (EMPLOY), local direct spending (SPEND), and co-management with local or regional stakeholders (COMGT). At the national level, the analysis included the degree of influence of national civil service policies (CISERV) and national participation in policymaking (POLI-MAKE). At the international level, the multi-level linkages were academic-oriented partnerships (RESEAR), conservation-oriented partnerships (CONSERV), and direct support by development aid organizations (DEVAID). For each level linkage, an analysis of necessity was conducted first. A condition is necessary but not sufficient if it is capable of producing an outcome in combination with other conditions and appears in all such combinations (Ragin, 2008a) . Tables A1 and A2 display the raw fuzzy-set scores for each of the two time periods analyzed: decentralization/emergence of local autonomy and recentralization/endurance of local autonomy. These scores resulted from the average value of all of its measures. Tables A3  and A4 provide the truth tables for interactions at each level with local programs per time period. In QCA parlance, a truth table is a matrix of all logically possible combinations of the conditions. In Tables A3 and A4 , only those combinations with empirical instances are shown, where 0 is absence and 1 is presence. Following Ragin (2008b) , consistency cutoff values were chosen by following natural breaks in the data. Recall that consistency values range from 1 to 0, and in crisp sets (measuring only presence or absence instead of degree of presence and absence, as is done with fuzzy-sets) measures the proportion of cases in a given row that display the outcome in question. In fuzzy-sets, consistency measures the membership scores of the conditions that are a subset of the outcome. The higher the value of consistency, the more cases or membership scores in the row that agree in displaying the outcome. The lower the value of consistency, the fewer cases or membership scores agree on displaying the particular combinations of conditions and the outcome of interest. Thus, the measure of consistency is also used as an initial test of how well the model has been specified. That is, the conditions chosen are relevant to the outcome in question. In general, the consistency scores obtained in this study are quite high because the appropriateness of the factors to be studied was assessed through an iterative process informed by theory predictions and direct field observations and interviews. QCA best practices recommend setting the threshold of consistency between 0.9 and 0.8, a rigorous level to assure that the combinations of conditions are reliably related to the outcome of interest. There are exceptions to this threshold, particularly when the data present clear breaks and case knowledge can inform the decision for the adoption of a given threshold. This criterion was used for the data set in Tables A4.1 and A4.2. Table A5 provides consistency values for the necessity of multi-level linkages for the presence or absence of the outcome. Tables A6 and A7 provide tests for the sufficiency of combinations for both time periods and for the solution consistency and coverage values. A condition is sufficient but not necessary if it is capable of producing the outcome, but is not the only condition with this capability (Ragin, 2008a) . Coverage tells us how much of the outcome (e.g., local autonomy) is explained by a given combination of conditions (e.g., multi-level linkages). It is, therefore, given as a proportion of membership scores ranging from 1 to 0 (Ragin, 2008a) . In Table A7 , coverage is expressed for the entire solution (i.e., all the combinations of multi-level linkages with which programs maintained their local autonomy), and as unique coverage, which expresses the proportion of membership scores covered by a given configuration without being overlapped by any other configuration. By viewing configurations as paths toward a certain outcome, unique coverage can be thought of as the proportion of cases or membership scores that uniquely traveled that path toward the outcome. Finally, results on Tables A6 and A7 display analyses based on information about causal conditions supplied by the user'' (Ragin, 2008a) . Given the theoretical and substantive knowledge available about the cases, this was an appropriate standard analysis to choose. In addition, fsQCA's software ability to conduct counterfactual analyses is thought to be one of the main strengths of this analytical technique (Ragin, 2008a) . Counterfactual analysis has a long tradition within the social sciences and consists of evaluating the plausibility -given theoretical and substantive contextual knowledge -of a combination of factors that lacks empirical instances (Hicks et al., 1995 , cited in Ragin, 2008b . Finally, Tables A6 and A7 follow standard notation in fsQCA where '''' represents the negation of a given condition, ''*'' is Boolean multiplication or the logical ''AND'', and ''+'' is Boolean addition or the logical ''OR.'' Recall that Boolean multiplication, like Boolean addition, is not arithmetic (Ragin, 2008a) .
Appendix B. Description of the criteria to identify and define linkages
Based on the general definition of linkage used in this study, as a formal rule, strategy, or regularized action that establishes interdependencies among two distinct actors around different tasks (Heikkila et al., 2011) , a rationale was developed to define particular types of linkages described below: B.1. Local-level linkages Linkage: Local communal involvement through direct employment (EMPLOY). Rationale: Employment of members of surrounding communities to the protected area constitutes a regularized action that establishes interdependency between members of the protected area and the surrounding communities. Both actors can benefit from the protected areas' level of autonomy in determining their local agenda for biodiversity conservation. If and when that is the case, local communities can become a political resource to the protected area by supporting the protected area's claims for local autonomy, thereby effectively modifying the political costs to the central government from taking or granting local autonomy to the protected area. Linkage: Local direct spending (SPEND). Rationale: Local direct spending constitutes a regularized action that establishes interdependency between members of the protected area and members of the local or regional business community. Both actors can benefit from the protected areas' level of autonomy in determining their local agenda for biodiversity conservation. If and when that is the case, local or regional businesses can become a political resource to the protected area by supporting the protected area's claims for local autonomy, thereby effectively modifying the political costs to the central government from taking or granting local autonomy to the protected area. Linkage: Co-management with local or regional stakeholders (COMGT). Rationale: Involvement of local or regional stakeholders in decision-making processes regarding the governance of the protected area establishes interdependency between members of the protected area and members of the local or regional oligarchy. Both actors can benefit from the protected areas' level of autonomy in determining their local agenda for biodiversity conservation. If and when that is the case, local or regional leaders can become a political resource to the protected area by supporting the protected area's claims for local autonomy, thereby effectively modifying the political costs to the central government from taking or granting local autonomy to the protected area.
B.2. National-level linkages
Linkage: Degree of influence of national civil service policies (CISERV). Rationale: National civil service policies influence the amount of control that protected areas have over their own personnel, including hiring and firing. Influence on how national civil service policies are shaped constitutes a particular type of interdependency between protected areas and the central government where bargaining between both takes place. The resultant outcome affects the protected areas' degree of operational autonomy. Linkage: National participation in policymaking (POLIMAKE). Rationale: Participation in national policymaking about the protected areas' governance issues creates interdependency between protected areas and the central government where bargaining between both takes place. The resultant outcome affects the protected areas' degree of operational autonomy.
B.3. International-level linkages
Linkage: Research-oriented partnerships (RESEAR). Rationale: Academic or research-oriented partnerships between the protected area and international research organizations, such as universities, create interdependencies that can align both actors' interests in maintaining or increasing the protected areas' local autonomy. This interdependency can yield financial or political support to the protected area, most often in the form of either funding that can be used by the protected area to counterbalance the central government's control of local budgets, or by providing political support, by pressuring the central government with mobilizing resources at the international level if protected area issues or demands are not met. Linkage: Conservation-oriented partnerships (CONSERV). Rationale: Conservation-oriented partnerships between the protected area and international conservation organizations create interdependencies that can align both actors' interests in maintaining or increasing the protected areas' local autonomy. This interdependency can yield financial or political support to the protected area, most often either in the form of funding that can be used by the protected area to counterbalance the central government's control of local budgets, or by providing political support by pressuring the central government with mobilizing resources at the international level if protected area issues or demands are not met.
Linkage: Direct support by development aid organizations (DEVAID).
Rationale: Development aid-oriented partnerships between the protected area and the international development organizations create interdependencies that can align both actors' interests in maintaining or increasing the protected areas' local autonomy. This interdependency can yield financial or political support to the protected area, most often in the form of either funding that can be used by the protected area to counterbalance the central government's control of local budgets, or by providing political support by pressuring the central government to withhold future support to the country.
